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About
ABOUT PUBLIC POLICY PROJECTS
Public Policy Projects (PPP) is a global policy institute offering practical analysis and development across a range
of sectors, including health, social care, life sciences, net-zero and climate change. At Public Policy Projects, we
believe that good public policy is the essential foundation of an open, liberal society. Most public policy issues are
complex and involve difficult choices and trade-offs. There is plenty of scope for honest disagreement about how
to balance conflicting interests; it is the role of political leaders to make those choices and accept responsibility
for the choices they make.
The mission of Public Policy Project is to learn both from our own experience and from the experience of others
and to make contributions to the policy debate which address real world choices based on real-world evidence.

HOUSE OF LORDS SCIENCE AND TECHNOLOGY COMMITTEE INQUIRY
'People and skills in UK science, technology, engineering and mathematics'
This report was coordinated and authored as part of the submission of evidence for the House of Lords Science
and Technology Committee inquiry: 'People and skills in UK science, technology, engineering and mathematics'. A
summary of the aim of the inquiry can be found below.
The evidence submitted by PPP was accepted and published in October 2022. It can be accessed here:
Public Policy Projects – Written evidence (PSU0010) https://committees.parliament.uk/work/6838/people-andskills-in-uk-science-technology-engineering-and-mathematics/publications/written-evidence/?page=4
The House of Lords Science and Technology Committee is conducting an inquiry into people and skills in science,
technology, engineering and mathematics in the UK. The inquiry will consider whether the UK has a sufficiently
skilled workforce to become a “science and technology superpower”, and what policies can be done to develop
and retain skills in the UK workforce. The Committee has issued a call for written evidence, and will be taking oral
evidence from September 2022.
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Introduction
“At the moment we are just firefighting.”
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The most recent House of Lords Science and Technology Committee2 report “Science and Technology
Superpower”: More than a slogan? called for a strategy with “specific, measurable outcomes and a delivery plan”
to be implemented. 3 This would require “people and skills” to form a core strand of the strategy, highlighting the
pressing need to address this ever-growing gap in the field.
Discussions surrounding the shortage of staff within the science, technology, engineering and maths (STEM)
fields are not new. Research conducted in 2018 by STEM Learning estimated that the shortage was costing the
field around £1.5 billion a year, with costs incurring as a result of “recruitment, temporary staffing, training and
inflated salaries.”4 Additionally, a report from The Institute of Engineering and Technology estimated “a shortfall
5
of over 173,000 workers in the STEM sector: an average of 10 unfilled roles per business in the UK.” This reflects
a story about the sector in the UK that needs to be acted upon, and now.
A series of Government strategies and reports have also been published in an attempt to highlight and begin to
address the matter. From Growth Through People (2014), to the Industrial Strategy (2017), Build Back Better
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(2021) and the Life Sciences Vision (2021); three Prime Ministers – soon to be four – have mapped out their and
their government’s stance on the issue, and yet there remains no implementation strategy. This is why the HL
STC’s latest inquiry ‘People and skills in UK science, technology, engineering and mathematics’ comes at a critical
time.

Achieving “Science Superpower” Status
The UK is proud to boast of an exceptional science and technology legacy. The National Science and Technology
Council (NSTC), the Office for Science and Technology Strategy (OSTS), the Office for Life Sciences (OLS) as well as
numerous Government strategies cement the vision for science and technology to play a core role as a national
economic driver.
The opportunity and cross-party will to achieve “science superpower” status is ripe for the picking; however, as
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detailed by the HL STC, there is concern “that the Government is not on course to meet its ambitions”, due to
lacking “evidence of sustained focus, implementation and delivery.”
Establishing the UK as a science superpower will require that we move faster and plan ahead. To meet the
growing demand for people and skills in STEM, it is not enough to solely look at the national picture. We must also
understand sectoral-specific needs.
As detailed in Build Back Better, “the strength of the life sciences sector… provides economic opportunity in all
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parts of the UK”. The potential of the life sciences sector to greatly enrich the UK’s economy is not disputed. In
2021, when the strategy was published, a total of 257,000 people were employed in the life science sector across
9
the UK, which resulted in a turnover of £80.7 billion. Ensuring the sector continues to grow and flourish in a
sustainable manner is paramount to further economic development.
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While many specialties and sub-specialties fit under the umbrella of STEM, it must be appreciated that the
requirements of each will differ. It is for this reason that this paper will focus upon the cell and gene therapy
sector.
To address this, in August 2022, Public Policy Projects 10 convened a cohort of experts to discuss and share the
11
felt impact of the skills shortage within the cell and gene therapy sector. This report is a summary of their shared
experiences, ideas, opinions and recommendations for change.

The UK Cell and Gene Therapy Sector
Cell and gene therapies hold the potential to deliver treatments for a wide range of conditions, including the
7000-plus rare diseases; the majority of which are genetic. Their primary aim is to treat – or even cure – these
conditions.
The cell and gene therapy industry in the UK lies at the heart of a thriving and ever-growing biological sciences
community. Advances in the field are transforming how certain diseases are treated and potentially cured. With
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an estimated 12 per cent of global cell and gene therapy trials occurring in the UK, the domestic market is
presently thriving.
In 2020, the UK cell and gene therapy sector hit a £300 million turnover marker. Additionally, between 2016 and
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2021, the number of conducted trials grew by an estimated 200 per cent. Put simply, the sector is booming.
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Despite this, the industry is “hanging by a thread”. The Advanced Therapy Treatment Centres (ATTC) 2022 report,
National Cell and Gene Therapy Vision for the UK, recognised the significant demand across the ecosystem to
address the skills gap. It is therefore essential that proposed reforms and policies are malleable to the challenges
faced by the individual specialties.
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Recommendations
SUMMARY OF RECOMMENDATIONS
Recommendation 1: Curriculum providers should be encouraged to review and amend their content to ensure
they expose students to the many career opportunities that will be available to them in the future. As part of
this review, the inclusion of pioneering educational programmes, such as immersive technologies, should be
explored. This would therefore ensure more graduates, including those from underrepresented groups, are
suitably trained in many of the skills required in such roles.
Recommendation 2: Government should play an active role in ensuring it makes financial sense for both
smaller companies and industry, as well enabling not-for-profit and charity research organisations, to
provide industrial placements, apprenticeships and T Level placements through incentives that benefit both
the organisation and the upskilling of the individual, with a focus on maximising the retention of skilled
workers in the UK.
Recommendation 3: A national placement registry should be generated – following the UCAS or Find a PhD
model - through which students are able to monitor and apply for opportunities. This would serve to expose
them to far more career avenues, but also relieve them of the stress and anxiety associated with being
responsible for sourcing their placement. Additionally, it would provide a more equitable opportunity for
SMEs as well as large pharmaceutical and biotech companies to compete for the attention of the same
student sample. It would also facilitate the creation and uptake of specialised Higher Education programmes,
where often the lack of placement opportunities is a major barrier.
Recommendation 4: Collaboration between Government, the education sector, relevant learned societies, and
industry should aim to map out which skills are required, and ensure the list is reviewed so that students can
upskill and compete in the future workforce. This would also serve to standardise what skills are needed,
ensuring it is not down purely to the interpretation of individual institutions.
Recommendation 5: While skills development has been identified as a key priority in multiple strategies,
Government must work with relevant departments, as well as industry, charities and academia partners, to
develop a long-term implementation plan to address the skills gap.
Recommendation 6: The Office for National Statistics should collect comprehensive data which breaks down
the current STEM landscape, providing a greater understanding of the current context. The features
acknowledged by the data collected should be agreed upon following consultation with key stakeholders.
This would not only serve to provide key decision-makers with comprehensive data, it would also address
the data gaps stakeholders are currently faced with.
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People and skills in the UK cell and gene
therapy sector

1. RECRUITMENT AND RETENTION: ARE BUSINESSES ABLE TO RECRUIT
PEOPLE WITH APPROPRIATE STEM SKILLS?
As described, at present, the cell and gene therapy sector is struggling to recruit and retain staff. Therefore, the
challenge is to maintain the potential impact and delivery of the sector despite the skills and people shortages.
Across both the manufacturing and the clinical landscapes, recruitment is rendered more challenging as
individuals are accelerating quickly through companies, as a result of the demand for people, with the result that
many entry levels roles are being left unfilled. The sector is therefore growing at what could be described as an
unsustainable rate.

“In Scotland I would say we're clinging on by our fingernails. I think we are managing to fill roles, but
with the projected growth for a number of our companies up here that is going to be just incredibly
15
challenging, if not impossible, unless we do something.”
In a field that is predominately populated by SMEs, competing with large and more established biotech or
pharmaceutical companies places another barrier, one which upon further dissection is incredibly multifaceted.
Firstly, for smaller companies, it is hard to compete – or remain competitive in a potential salary bidding war – as
they have a smaller recruitment and salary budget. The same trend is also apparent with regards to academics
16
being “poached” by industry.
Secondly, in looking beyond core salary, some organisations – such as Cell and Gene Therapy Catapult – are
trying to be more creative with regards to the benefits they can offer. This seeks to address and highlight overall
role and individual satisfaction. Nonetheless, while a more innovative approach, it does quickly encounter the
similar barriers that are faced with salary negotiations. The ceiling is lower for smaller and less lucrative
companies.
Thirdly, as described by the BIA, it is not purely a competition with regards to salary or role benefits. SMEs do not
possess large enough human resources departments through which a competitively wide recruitment net can be
cast. Large and more established industry competitors are able to more frequently reach out to prospective
candidates and applicants, presenting the impression that they are more interested in the candidate than an SME
or competitor with fewer resources. These challenges faced are further exacerbated when large industry
competitors located outside of the UK are able to attract UK graduates, further reducing the pool of individuals
with the appropriate STEM skills.
In trying to compete however, many companies often find themselves in a Catch 22 situation. By trying to
compete, often the career progression of an individual is accelerated beyond the development milestones they
may have hit in their career up until then. Premature career acceleration, in the long-term, will not serve the
individual as they run the risk of not developing in a sustainable and well-rounded manner. Looking to the future,
this could result in a very unhappy workforce, which would adversely affect the skills gap.

“As the industry grows and we're delivering more products to patients, we are potentially setting a time bomb
if people are not given that lifelong learning, they're rapidly accelerated from having just finished a PhD to
being an Associate Director within three or four years, we're potentially not giving them the skills that they
need in order to support the people reporting into them.” 17
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In some instances, apprenticeships have presented a positive alternative; however, owing to their limited
resource, SMEs are often not best placed to take advantage of such schemes as they do not boast of the resource
to adequately train and pastorally care for those who are hired through such programmes and schemes.
Recruitment, however, often requires advanced or specific skills from the candidate, and presently very few
undergraduate, or even Master’s, level degrees offer placements or provide that core industrial training. The
University of Sheffield has sought to address this by introducing placement years as a compulsory part of
undergraduate degrees;18 but for this to truly benefit the sector it must be an approach that is adopted by far
more institutions. While all universities offer placements, at present they are not a compulsory feature of relevant
degrees and the students are very often held responsible for identifying opportunities.
An additional challenge the industry faces lies in the lack of exposure provided to undergraduate students of the
field, or even the diversity of roles or careers to consider following a STEM-centric degree. If students do not
know of the specialties, they cannot be expected to apply for roles in them.
Lastly, organisations must be encouraged to adopt new approaches to teaching and exposing students to both
the diversity of roles or careers, but also an understanding of the skills required by such roles. Through adopting a
more creative approach to teaching and providing such exposure by utilising immersive technologies, for example.
Creating and delivering pioneering education programmes presents the opportunity to expose students and
individuals to a variety of environments, roles and skills which otherwise they may not be able to harness an
understanding of.
Recommendation 1: Curriculum providers should be encouraged to review and amend their content to ensure
they expose students to the many career opportunities that will be available to them in the future. As part of
this review, the inclusion of pioneering educational programmes, such as immersive technologies, should be
explored. This would therefore ensure more graduates, including those from underrepresented groups, are
suitably trained in many of the skills required in such roles.
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2. EXPOSURE AND TRAINING: ARE STEM GRADUATES BEING SUFFICIENTLY
PREPARED FOR HIGHLY SKILLED CAREERS?
As a result of the present disparity in placement opportunities for students, the exposure and training they are
able to benefit from is incredibly irregular. Presently, in most instances, the onus to find and coordinate a
placement falls upon the student. In many cases they are in their late teens or early twenties and have a limited
understanding of the opportunities that may be available to them.
While many undergraduate programmes have evolved and adopted a three-and-one degree formula, in which a
placement year is integrated; it is not an opportunity offered to all. Thus, many students are being exposed to
fewer career options solely as a result of which university or institution they attend.
Additionally, the postgraduate programmes which offer placements or skills training, usually do so in-house. This
is more advantageous than no exposure; however, by keeping students in-house they are not absorbing
techniques or skills which are industry-dependent.

“Undergraduates, and even the postgraduates, don't necessarily have the skills unless they have had
19
their industry placement.”
It must be appreciated that the Covid-19 pandemic has further limited the exposure students have enjoyed,
resulting in an entire generation of graduates that may have been in the lab for less than a third of their degree.
The upskill they will need upon entry into industry or academia will be far greater than previously witnessed. This
will only further the skills deficit being discussed.
As discussed regarding recruitment, by having to upskill many recruits and graduates, SMEs do not boast of the
same resource and capacity to provide individuals with the same training and development timelines as larger
industry competitors.

“They [SMEs] have huge issues around training. They have much less staff available to do that, and
so it’s much more onerous on them, and that can help the development of the next wave of
companies coming through, so I think that's something that we really have to bear in mind in the
future.” 20
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The skills deficit may be one that many focus on, however it is essential to not focus on the needs of solely highly
skilled roles. Future planning must account for all roles across the sector, not simply those which require multiple
degrees. For example, one of the greatest people deficits is in the recruitment of technicians, which require a
different skill set to other clinical or manufacturing roles.
Government has begun the work to address this by introducing and providing over £400 million of financial
backing for programmes such as T Levels.21 However, as the discussion unearthed, some organisations and
companies, some of which are members of the BIA or ABPI, are not aware of such qualifications and therefore are
not best equipped to align roles with the skills individuals are acquiring through such programmes.
It must also be mentioned that not-for-profit and charity research organisations contribute to the developing
research landscape through providing support to academic research. For example, the Innovation Hubs for Gene
22
Therapies , set up and currently funded by LifeArc and the Medical Research Council (MRC), enable expertise and
technical skills sharing to progress academic-led clinical trials. Therefore, the potential opportunities provided by
these organisations should also be fostered.

Recommendation 2: Government should play an active role in ensuring it makes financial sense for both smaller
companies and industry, as well enabling not-for-profit and charity research organisations, to provide industrial
placements, apprenticeships and T Level placements through incentives that benefit both the organisation and
the upskilling of the individual, with a focus on maximising the retention of skilled workers in the UK.
Recommendation 3: A national placement registry should be generated – following the UCAS or Find a PhD
model - through which students are able to monitor and apply for opportunities. This would serve to expose
them to far more career avenues, but also relieve them of the stress and anxiety associated with being
responsible for sourcing their placement. Additionally, it would provide a more equitable opportunity for SMEs
as well as large pharmaceutical and biotech companies to compete for the attention of the same student
sample. It would also facilitate the creation and uptake of specialised Higher Education programmes, where
often the lack of placement opportunities is a major barrier.
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3. DEVELOPMENT: WHAT IS BEING DONE TO ALLOW FOR PEOPLE TO
DEVELOP STEM SKILLS ACROSS MULTIPLE DISCIPLINES THROUGHOUT THEIR
CAREER? WHAT COULD IMPROVE THIS?
Skills gaps have been identified across the sector, along the entire development pipeline. Therefore, it is essential
to ensure that individuals are being exposed to as many skills and opportunities as possible, from as early as
possible. A variety of approaches have been adopted by various players in the field, but as no singular approach
has proven to be the most successful, and the sector remains faced with a skills gap, adopted approaches must
not be overly rigid. While this section will focus primarily on education, it recognises it is not the sole pillar that
warrants addressing and reviewing.

“We have traditionally recruited in very traditional ways in life sciences. And there's ways for us to
take examples from other industries like engineering and look at the way they transition people,
where they bring people in and what kind of backgrounds to bring them in from, and how they
23
transition them through their sector.”
It was acknowledged however that a major challenge lies in attracting individuals to the sector. This therefore
generates further barriers to development and skills exposure. Organisations such as The British Science
Association, the APPG for Diversity and Inclusion in STEM and the Campaign for Science and Engineering have all
conducted research into and published reports on the exposure needed by young people and students to make
24
informed decisions regarding a potential career in STEM. This report will not duplicate that work. However, it
does point to issues regarding the exposure young people are offered when still in both primary and secondary
education.

“It is vital to encourage children to take up STEM subjects earlier in their education. By the time they
are 16 to 18 they will have made the decisions on which subjects they want to take forward and it is
likely too late to pull them into STEM subjects and future careers .... we need to grow the whole
25
pipeline.”
Efforts have been made to ensure that students and young people are able to make informed decisions regarding
26
their futures and careers from as early a stage as possible. The introduction of the Gatsby Benchmarks in 2014,
for example, was positively received. Monitoring and implementation of the Benchmarks has wavered in recent
years however, with little follow-up being published since 2018. This may be as a result of the disruption of the
Covid-19 pandemic, however, appetite still exists to ensure schools – where possible – expose students and
young people to as many career opportunities as possible, providing them with the information through which to
make career defining decisions. Despite this, hardly any information about gene and cell therapies is currently
included in the secondary school curriculum.
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Disparities in exposure and education will, in the long term, result in disparities in skills and competencies. This
can stem from how curriculums are interpreted and delivered by individual schools, colleges and institutions.
While education is not a copy-and-paste exercise, the subjectivity of curriculum interpretation on behalf of T
Level science providers, for example, around the UK will have an impact upon the maturing workforce.

“We've got potentially 420 T-level science providers around the UK and, obviously, there's a
curriculum, but how that curriculum is interpreted in individual schools and colleges is completely
down to those individual schools. I think you're going to potentially have variance in quality of people
coming out of the system unless you look at how you standardise, and that really needs to be a
27
coordination piece.”
The Department for Education’s 2017 report Career strategy: making the most of everyone’s skills and talents
again mapped out a will to ensure barriers to progress were broken down with regards to both education and
skills. While focus was rightly placed upon STEM skills, this tied into the ambitions laid out by the Industrial
Strategy which has, in the four years since its publication, been transitioned into the Plan for Growth and its
28
related strategies. In the various transitions between Senior Government leadership in recent years, many of the
presented strategies have been prevented from reaching implementation and thus are impeding the monitoring
and assessing of their efficacy. Ultimately, the lack of strategic focus and implementation is only going to
disadvantage the students and young people presently being faced with a plethora of career opportunities and
limited information.

“The Government put out a career strategy for England in 2017 and there's very little reporting that's
been done since on whether any of those recommendations have been taken up, how far we've
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moved since then.”
While an arguable lack of cross-departmental planning and strategy has not served the filling of the skills gap,
there is a very evident role for industry, membership bodies and academia to support and be consulted on how
the industry is evolving, and what skills will be required. In order for Government to be able to support the
advancement of the sector, industry and academia must be able to communicate their needs.
Recommendation 4: Collaboration between Government, the education sector, relevant learned societies, and
industry should aim to map out which skills are required, and ensure the list is reviewed so that students can
upskill and compete in the future workforce. This would also serve to standardise what skills are needed,
ensuring it is not down purely to the interpretation of individual institutions.
Recommendation 5: While skills development has been identified as a key priority in multiple strategies,
Government must work with relevant departments, as well as industry, charities and academia partners, to
develop a long-term implementation plan to address the skills gap.
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4. HORIZON SCANNING: IS THE STEM SKILLS GAP GROWING OR SHRINKING?
A growing challenge in shrinking or addressing the skills gap lies in the ability to quickly recognise the changes in
trends and which skills are growing in demand versus those for which demand is diminishing. The ABPI has
successfully conducted work seeking to address this,30 with the latest report clearly highlighting “the increasing
role data and digital is playing in life sciences, R&D and manufacturing”. What renders monitoring this however is
the speed at which the sector is growing and demand is changing to match that evolution.
For example, in 2015 genomics was not regarded as a key sector or a field in which the skills gap would be
impactful however, by 2017 genomics was a top priority skills gap. Additionally, a collaborative project between
the ABPI, BIA and science and industry partners predicted an estimated additional 33,000 jobs would need to be
filled by 2030. In the wake of the Covid-19 pandemic however, which saw science and technology both
championed and thrown to the forefront of societal psyche, those numbers will now have to be re-evaluated.
Additionally, with supporting Government strategies, such as the Life Sciences Vision, seeking to establish
science, technology and R&D as economic drivers for growth, the sector will naturally evolve and expand,
requiring more individuals to fill roles, many of which are roles yet to be imagined. Further complicating
addressing this, however, is the lack of data collection which the UK currently conducts to provide information on
the fields people are starting or pivoting their careers into.

“I think it’s quite mathematical, if we can figure out how many life science or engineering graduates
there are each year and roughly speaking what percentage of those come in to relevant careers. I
think we need to define just how big our challenge is and then obviously triaging into the different
31
types of roles and types of skills as well.“
Building upon this, the question was posed as to “how do we know if we have got a gap unless we’ve actually got
it documented, what it is that we want and then how do we know that our courses are fit for purpose to fill those
gaps?”. 32 This points to an incredibly important point regarding monitoring and tracking which students from
which courses go into which sectors and roles. To be on top of the skills gap there needs to be an understanding
from both industry and academia as to what they both need and how to address those needs.
33

The Office for National Statistics, for example, holds data presently on ‘STEM industries by size’ and
‘Employment in science, technology, engineering and mathematics (STEM) occupations and industries, Scotland,
2011 and 2017’ however there is nothing which directly addresses the breakdown of the STEM workforce to
identify where the gaps may be, or what the gaps may be.
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Addressing diversity and inclusion across STEM would also aid minimising the skills gap. Currently, research from
the BSA has highlighted that at every stage of the education pipeline, which then evolves into career pathways,
34
inequity and inequality increase. However, this not a compartmental issue, it is one which must be considered
and integrated into each step towards shrinking the STEM skills gap, with appropriate guidance and mentoring
being provided to underrepresented groups.
A major barrier to rectifying the inequity present is the lack of data collection. A few datasets exist focusing upon
single characteristics (sex, gender, ethnicity for example) but they do not account for the intersectionality of those
characteristics. Therefore, there is a failure in harnessing a comprehensive understanding of the skills landscape,
which – in the long-term – makes it harder to plan and address. How can a problem be fixed that hasn’t yet been
identified?

“We’re starting to rapidly evolve… our requirement for skills is rapidly increasing now.”

35

Recommendation 6: The Office for National Statistics should collect comprehensive data which breaks down the
current STEM landscape, providing a greater understanding of the current context. The features acknowledged
by the data collected should be agreed upon following consultation with key stakeholders. This would not only
serve to provide key decision-makers with comprehensive data, it would also address the data gaps
stakeholders are currently faced with.
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Conclusions
The UK has firmly established itself as a fantastic life sciences hub. Achieving ‘science superpower’ status will
only cement the nation as a global leader in the field. From fantastic scientific research facilities to world leading
biotech and pharmaceutical companies, the UK has only seen the life sciences sector grow in recent years. As the
sector continues to flourish, that growth and development will be ever more dependent upon ensuring there are
enough people to sustain such rapid expansion.
At present the ecosystem is good, but it has the potential to be great. Cross-departmental and sectoral support
has been noted through the publication of the various life sciences strategies in recent years. What is currently
missing is the implementation plan for those grand ideas. A machine is only as good as the components which
help it operate and it must be of national priority to ensure that the number of people entering the life sciences
sector are able to keep it running and growing sustainably.
The evidence collected through the held discussion and presented in this report, and through its
recommendations, has showcased that at present there are many aspects to be incredibly proud of within the cell
and gene therapy sector. However, there are a number of barriers which must be addressed in order for the UK to
truly maximise its potential within the cell and gene therapy sector. If no sector can grow without the right highquality skills and people, it is paramount that the skills gap is addressed. If it isn’t the UK’s competitiveness within
the global life sciences sector will unfairly suffer.
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